
(12) United States Patent 
Bagwell et al. 

USOO8906169B2 

US 8,906,169 B2 
Dec. 9, 2014 

(10) Patent N0.: 
(45) Date of Patent: 

(54) 

(71) 

(72) 

(73) 

(21) 
(22) 
(65) 

(60) 

(51) 

(52) 

DEVICES FOR CLEARING BLOCKAGES IN 
IN-SITU ARTIFICIAL LUMENS 

Applicant: Actuated Medical, Inc., Bellefonte, PA 
(Us) 
Roger B Bagwell, Bellefonte, PA (US); 
Brian M Park, Bellefonte, PA (US); 
Maureen L Mulvihill, Bellefonte, PA 
(US); Gabriela Hernandez Meza, 
Philadelphia, PA (US); Dana B Mallen, 
Yardley, PA (US); Paul L Frankhouser, 
Miami Beach, FL (US); Josue R 
Crespo, Cabo Rojo, PR (US); Debora L 
Demers, State College, PA (US) 

Actuated Medical, Inc., Bellefonte, PA 
(Us) 
Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

Appl. No.: 14/052,917 

Inventors: 

Assignee: 

Notice: 

Filed: Oct. 14, 2013 
Prior Publication Data 

US 2014/0039419 A1 Feb. 6, 2014 
Related US. Application Data 

Continuation of application No. 13/ 571,149, ?led on 
Aug. 9, 2012, now Pat. No. 8,574,377, which is a 

(Continued) 
Int. C1. 
3083 9/04 (2006.01) 
B08B 1/00 (2006.01) 
A61M1/00 (2006.01) 
A6IB 1/018 (2006.01) 
A61M 25/00 (2006.01) 
B08B 9/043 (2006.01) 
B08B 9/047 (2006.01) 
A61] 15/00 (2006.01) 
A61B 19/00 (2006.01) 
US. Cl. 
CPC ............ .. A61M1/0078 (2013.01); A61B 1/018 

(2013.01); A61M25/00 (2013.01); A61M 
2025/0019 (2013.01); A61] 15/00 (2013.01); 

B08B 9/0436 (2013.01); A613 2019/343 
(2013.01); A61J 15/0026(2013.01);A61B 

19/34 (2013.01) 
USPC .................................. .. 134/166 c;15/104.05 

(58) Field of Classi?cation Search 
CPC ................ .. A61M 2025/0019; A61M 2209/10 

USPC ........ .. 604/35, 43, 540, 541, 267; 134/166 R, 
134/166 c 

See application ?le for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,979,939 A 
5,003,657 A * 

12/1990 Shiber 
4/1991 Boiteauetal. ........... .. 15/104.33 

(Continued) 
FOREIGN PATENT DOCUMENTS 

EP 1 666 168 A1 
W0 WO 2004098654 A2 11/2004 
W0 WO 2007033052 3/2007 

OTHER PUBLICATIONS 
International Searching Authority; International Preliminary Report 
on Patentability and Written Opinion of the International Searching 
Authority; International Application No. PCT/US2010/06l900; 
Patent Cooperation Treaty; pp. 1-22; publisher European Patent 
Of?ce; Published Geneva, Switzerland; copyright and mailing date 
Jun. 20, 2013; (22 pages). 

(Continued) 
Primary Examiner * Michael Komakov 

Assistant Examiner * Natasha Campbell 

(74) Attorney, Agent, or Firm * Neal P Pierotti; MetZ Lewis 
Brodman Must O’Keefe 

(57) ABSTRACT 
Devices and methods for the effective clearing of arti?cial 
tubes, especially in-situ clearing of arti?cial tubes in a living 
being are covered in this disclosure. An elongated clearing 
member includes either a ?xed or an adjustable element that 
selectively de?nes the portion of the elongated clearing mem 
ber that is insertable within the arti?cial tube. The proximal 
end of the clearing member is releasably secured to the driv 
ing mechanism and the driving mechanisms may comprise a 
wide variety of repetitive motion drivers such as voice coil 
motors, piezoelectric actuators, pneumatic actuators, DC 
motors, etc. These devices/methods may comprise a free 
standing console for hands-free operation or may comprise 
hand-held versions. The distal working end of the clearing 
member may comprise tips of differing functions, including 
an irrigation/aspiration feature. 

18 Claims, 44 Drawing Sheets 

6/2006 



US 8,906,169 B2 
Page 2 

(60) 

(56) 

Related US. Application Data 

division ofapplicationNo. 12/964,252, ?led on Dec. 9, 
2010, noW Pat. No. 8,262,645, Which is a 
continuation-in-part of application No. 12/274,937, 
?led on Nov. 20, 2008, noW abandoned. 

Provisional application No. 60/ 989,484, ?led on Nov. 
21, 2007, provisional application No. 61/099,737, 
?led on Sep. 24, 2008. 

References Cited 

U.S. PATENT DOCUMENTS 

5,251,356 A 10/1993 Oaki et al. 
5,279,549 A 1/1994 Ranford 
5,897,534 A 4/1999 Heim et a1. 
5,902,314 A 5/1999 Koch 
6,047,431 A 4/2000 Canonica 
6,082,361 A 7/2000 Morejon 
6,725,492 B2 4/2004 Moore et al. 
6,725,493 B2 * 4/2004 Calabrese et al. ............ .. 15/110 

7,918,870 B2 4/2011 Kugler et a1. 
7,938,819 B2 5/2011 Kugler et a1. 
8,025,655 B2 9/2011 Kugler et a1. 

8,083,727 B2 12/2011 Kugler et a1. 
2002/0069893 A1 6/2002 Kawazoe 
2002/ 0099387 A1 7/2002 Gauderer et al. 
2003/0181876 A1 9/2003 Ahn et a1. 
2004/0181194 A1 9/2004 Perkins 
2005/0283095 A1* 12/2005 Nair et a1. ................... .. 600/585 
2007/0093779 A1 4/2007 Kugler et a1. 
2007/0093780 A1 4/2007 Kugler et a1. 
2007/0093781 A1 4/2007 Kugler et a1. 
2007/0093782 A1 4/2007 Kugler et a1. 
2007/0093783 A1 4/2007 Kugler et a1. 
2007/0225615 A1 9/2007 Chechelski et a1. 
2007/ 0244423 A1 10/2007 Zumeris et a1. 
2009/0188531 A1 7/2009 Boyle et a1. 
2009/0264833 A1 10/2009 Boyle, Jr. 
2011/0276079 A1 11/2011 Kugler et a1. 
2012/0071854 A1 3/2012 Kugler et a1. 
2012/0136382 A1 5/2012 Kugler et a1. 

OTHER PUBLICATIONS 

United States Patent and Trademark Of?ce: Of?ce Action; U. S. Appl. 
No. 14/182,088; ?led Sep. 11, 2014; pp. 1-17; publisher United 
States Patent and Trademark Of?ce; Published Alexandria, Virginal; 
copyright and mailing date Sep. 11, 2014; copy enclosed (17 pages). 

* cited by examiner 



US. Patent Dec. 9, 2014 Sheet 1 0144 US 8,906,169 B2 

FIG. 1 
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FIG. 1A 
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FIG. 11 
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FIG. 12 
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FIG. 125 
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FIG. 13 




















































































